The mechanisms of cervical ripening and dilation in mammals remain obscure. Information is lacking about the localization of prostaglandin E 2 (PGE 2 )-producing cells and PGE 2 receptors (EP) in intrapartum cervix and whether cervical dilation at parturition is an active process. To reveal these mechanisms, immunolocalization of EP1-EP4 (official gene symbols PTGER1-PTGER4) and PGE 2 -producing cells in caprine cervix during nonpregnancy, pregnancy, and parturition was assayed by immunohistochemistry (IHC); the mRNA expression levels of PTGS2, PTGER2 (EP2), and PTGER4 (EP4) were determined using quantitative PCR; and the existence of adipocytes in the cervix at various stages was demonstrated with Oil Red O staining and IHC of perilipin A. The results suggested that in intrapartum caprine cervix staining of the PGE 2 was observed in the overall tissues, for example, blood vessels, canal or glandular epithelia, serosa, circular and longitudinal muscles, and stroma in addition to adipocytes; EP2 was detectable in all the tissues other than glandular epithelia; EP4 was strongly expressed in all the tissues other than serosa; EP1 was detected mainly in arterioles and canal or glandular epithelia; and EP3 was poorly expressed only in stroma, canal epithelia, and circular muscles. Little or no expression of EP2, EP3, and EP4 as well as PGE 2 in all cervical tissues was observed during nonpregnancy and pregnancy except for the strong expression of EP1 in canal or glandular epithelia during pregnancy. The mRNA expression levels of PTGS2, PTGER2, and PTGER4 were significantly higher in intrapartum than nonpregnant and midpregnant cervices (P , 0.01). Adipocytes appear only in the intrapartum cervix. These results support the concept that PGE 2 modulates specific functions in various anatomical structures of the caprine cervix at labor and the appearance of adipocytes at labor is likely related to caprine cervical dilation.
INTRODUCTION
The cervix functions as a gatekeeper to protect the developing fetus and contents in the pregnant uterus from external vaginal ecology. Near-term factors produced by the placental membranes, uterine decidua, and signals from the fetus make the quiescent myometrium start contracting and the tightly contracted cervix start softening and relaxing sufficiently [1] . In the intrapartum process, one of the major changes in the uterine cervix involves the degradation of the rigid collagen structure by collagenases and elastases from the polymorphonuclear cells' granules, which is necessary for leading to its softening, effacement, and dilation in the complete ripening cervix [2] , independent of uterine contraction [3] . Moreover, the intrapartum process is also correlated with an inflammatory reaction, for example, tissue edema, infiltration of inflammatory cells, and involvement of inflammatory mediators [4] [5] [6] [7] , including locally released prostaglandins (PGs) [8] .
Prostaglandins play a central role in the onset and continuation of parturition. It has been demonstrated that PGE 2 is the most important component produced mainly in the amnion, chorion, decidua, and placenta at term [9] [10] [11] . Synthesis of PGE 2 is dependent on the availability of arachidonic acid stored in membrane phospholipids. Two rate-limiting enzymes necessary for the conversion of arachidonic acid into PGH 2 are phospholipase A 2 and PTGS whose expression or activity increases near term labor [11] . PGE 2 from different cells can activate different intracellular pathways to induce contraction or relaxation via the transmembrane G protein-coupled EP (officially known as PTGER) superfamily [12] [13] [14] [15] [16] . There are four subtypes of EP with distinct structure and different functional coupling, for example, EP1 and EP3 couple to Gq/11. EP1 is the contractile receptor, and EP3 is an inhibitory receptor that mediates decreases in cAMP (cyclic adenosine monophosphate) and inhibits smooth muscle relaxation. In contrast, EP2 and EP4 are relaxant receptors that couple to G proteins for stimulating adenylyl cyclase and inducing smooth muscle relaxation by elevating cAMP production [17] . The determining factor in various actions of PGs on cervical reactivity may lie in differential expression of the various isoforms during pregnancy and parturition. It is therefore critical to obtain information on the distribution and changes in PG receptors in order to understand the mechanisms by which PGs regulate cervical activity during pregnancy and labor.
It is not clear how PGs produce the cervical ripening, but the mechanism does not depend on myometrial activity. For the last 50 yr, it has been generally thought that the cervix is passive and the myometrium is active during labor [18] . If this is correct, suppression or augmentation of myometrial activity should prevent premature delivery or correct a delay in labor, respectively. However, tocolysis does not delay premature delivery for more than 48-72 h [19] , and oxytocin augmentation has not reduced the need for cesarean section in labor [20] . Moreover, it is not clearly reported whether the musculature in the cervix consume energy during relaxation, and there is little investigation on the origin of PGE 2 and cellular distribution of the four EP receptor expression in the uterine cervix at parturition. The purpose of this study was to localize the four EP receptor proteins and the PGE 2 -producing cells in the intrapartum caprine cervix, to examine the change of mRNA level of PTGS2 and EP2 and EP4 proteins, to demonstrate the existence and distribution of adipocytes in order to provide new insights into the main origin of PGE 2 and distribution of its four receptors during cervical ripening and labor, and to provide more sufficient proof for the viewpoint that the softening and dilation of the cervix is an active, energyconsuming, inflammatory process.
MATERIALS AND METHODS

Animals and Tissue Collection
Healthy multiparous goats (Capra hircus) reared in confinement during nonpregnancy (n ¼ 4), midgestation (n ¼ 4), and parturition (n ¼ 4) were collected randomly from one ranch at Shandong Agricultural University. Uterine cervices between the myometrial junction and cervical os were excised immediately after the first fetus was delivered at term labor under general anesthesia using xylazine hydrochloride (without medication, including steroid and glucocorticoid hormones prior to parturition), rinsed in PBS, immersionfixed in 4% phosphate-buffered paraformaldehyde (pH 7.4) (Sigma) at 48C overnight, stored at 48C in 70% ethanol, and then embedded in paraffin. Other pieces of cervical tissues were flash frozen in liquid nitrogen and stored at À808C to provide protein to validate the antibodies by Western blot analysis, to make cryostat sections for fat staining, and to determine mRNA by fluorescent PCR. The surgical procedures were performed by a veterinary surgeon from Shandong Agricultural University, and care and use of the research animals were within standard ethical guidelines. The facilities are approved by the Chinese Association for the Accreditation of Laboratory Animal Care.
PGE 2 and EP Immunohistochemistry Staining
Paraffin sections for EP1, EP2, and EP3. Paraffin-embedded tissues were sectioned at 5 lm and mounted on microscope slides. After deparaffinization and rehydration, endogenous peroxidase was removed by 3% H 2 O 2 in methanol and rinsed in PBS. Antigen was retrieved by 1% trypsin digestion or microwave cooking in 0.01 M sodium citrate (pH 6). After being washed in PBS and then blocked for 30 min with 10% normal goat serum (Sigma), all the sections were then incubated for 1 h at room temperature with rabbit polyclonal antibody against human EP1, EP2, and EP3 (101740, 101750, and 101760, respectively; Cayman Chemical) at 1:400 dilutions in Dako antibody diluent with background reducing components. The sections were washed three times in PBS and then further incubated with horseradish peroxidase (HRP)-conjugated secondary antibody (goat anti-rabbit) (Abcam) diluted 1:200 in 2% goat serum in PBS for 30 min at room temperature. The sections were washed in PBS for 35 min and then incubated in 3,3 0 -diaminobenzidine solution for 1-3 min. After being rinsed twice for 2 min in PBS-Tween 20, the sections were counterstained with hematoxylin, and then rinsed in distilled water, dehydrated, and mounted. The images are photographed with a Micrography System (Olympus Co.).
Frozen sections for adipocyte, PGE 2 , and EP4. Twenty-micrometer thick cryostat sections were cut with a CM1850 freezing microtome (Leica), dried at room temperature for 30 min, and then fixed in ice-cold 10% formalin for 10 min. Before PGE 2 immunohistochemical (IHC) staining, cryostat sections were stained in Oil Red O (ORO) for 15min. The subsequent steps for the IHC staining of PGE 2 and perilipin A were similar to those used for the paraffin sections already described. The primary antibodies (1:400) were rabbit polyclonal antibody against PGE 2 (Santa Cruz Biotechnology, Inc.) and rabbit polyclonal antibody against perilipin A (ab50291; Abcam), and the secondary antibody was HRP-linked goat anti-rabbit immunoglobulin G (IgG; 1:200). The sections were counterstained with hematoxylin.
For EP4 staining, the steps were again similar to those used for the paraffin sections already described. The primary antibody was rabbit polyclonal antibody against human EP4 (101775; Cayman Chemical), and the secondary antibody was 2.5 lg/ml fluorescent isothiocyanate-linked goat anti-rabbit IgG) (Santa Cruz Biotechnology, Inc.). Slides were extensively washed and then mounted with glycerin (Sigma) and photographed under DM2500 positive fluorescence biomicroscope (Leica). To control for variability in the intensity of staining, slides from different groups were stained at the same time. Negative controls included slides incubated without the primary antibody.
Western Blot Analysis
Approximately 0.1 g of cervical tissue was homogenized in 1 ml ice-cold RIPA lysis buffer (Santa Cruz Biotechnology, Inc.) using a mechanical homogenizer as described previously [21] . Samples were centrifuged at 12 000 3 g for 10 min to pellet cellular debris. The protein concentration was determined using a modified Bradford analysis with bovine serum albumin as the protein standard.
Homogenate protein (10 lg) were separated by SDS-PAGE and transferred to polyvinylidene fluoride membranes (Amersham) using a semidry blotting system. Membrane proteins were blocked with Blotto A before Western blotting with primary rabbit polyclonal antibodies against human EP1, EP2, EP3, and EP4 as well as perilipin A and a compatible secondary HRP-linked goat anti-rabbit antibody (sc-2004; Santa Cruz Biotechnology, Inc.). Immunoreactive proteins were detected using an ImageQuant LAS 4000 chemiluminescent detection system (GE Healthcare) according to the manufacturer's directions. Control experiments were performed by incubating the membranes with anti-human EP as well as perilipin A antibodies preabsorbed against related blocking peptides (1:100; Cayman Chemicals).
RNA Preparation and Reverse Transcription
Total RNA was extracted from frozen cervical tissues using TRIzol total RNA Extraction reagent according to a procedure recommended by the manufacturer (Invitrogen). The integrity and concentration of RNA were assessed and measured using Biodoc-It 220 Gelatin Imaging Analytical System (UVP LLC) and NanoDrop 2000c Microscale Ultraviolet Spectrophotometer (Thermo Scientific). Reverse transcription was performed with the PrimeScript reverse transcription kit (TaKaRa Bio Inc.) according to the manufacturer's directions.
Real-Time Fluorescent Quantitative PCR
Real-time fluorescent quantitative PCR was used to confirm the relative expression levels of mRNAs of PTGS2, PTGER2 (EP2), and PTGER4 (EP4). The oligonucleotide primers that were used are listed in Table 1 [22] [23] [24] . The predicted size of the PCR products was 145 bp for ACTB (b-actin), 170 bp for PTGS2, 213 bp for PTGER2, and 178 bp for PTGER4, respectively.
For PCR, the cDNAs corresponding to 50 ng RNA were added to 10 ll of SYBR Premix Ex Taq (Perfect Real Time) (TaKaRa Bio Inc.) containing 2.5 lM of each oligonucleotide primer in a final volume of 20 ll according to the manufacturer's directions. The reaction mixture was overlaid with mineral oil. After an initial incubation for 4 min at 948C, the samples were subjected to 35 cycles (PTGS2, EP2, and EP4) of 948C for 20 sec, 608C for 30 sec, and 728C for 30 sec, followed by a final extension step at 728C for 10 min in the FTC2000 DNA Thermal Cycler (Funglyn Biotech Inc.). PCR was carried out using 25 ll of 2 3 PCR buffer (TaKaRa Bio Inc.), 1 ll of 25 pmol/ll primers, 0.5 ll SYBR Green I, 2 ll cDNA, and 20.5 ll diethylpyrocarbonate.
Resolution curves were made to analyze the specificity of the primers.
Statistical Analyses
The Ct values of target gene and internal standard gene in the samples were obtained from fluorescent quantitative PCR response curve and analyzed using the relative quantification 2
ÀDDCt gene expression method where DDCt ¼ TABLE 1. Primer sequences for PTGS2 [22] , PTGER2 (EP2) [23] , and PTGER4 (EP4) [24] . mRNA 5 0 Forward primer 3 0 Reverse primer GenBank accession no.
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(average Ct value of target gene in samples À average Ct value of internal standard gene in samples) À (average Ct value of target gene in control samples À average Ct value of housekeeping gene in control samples) [25, 26] ; the value in nonpregnant control group was set at 1. Statistical comparisons for the relative quantitative data of real-time PCR products between nonpregnant, midpregnant, and intrapartum periods were performed by one-way ANOVA using SPSS11.0 statistics software. When applicable, post hoc analysis was performed using the least significant differences multiple comparison test.
Values with different superscripts are significantly different (P , 0.01).
RESULTS
Specificity of Rabbit Polyclonal Anti-Human EP Receptor Antibodies and Perilipin A Antibody in Caprine Cervix
The specificity of the different anti-human polyclonal antibodies for four goat EP receptor proteins and perilipin A in intrapartum caprine cervices was assayed by Western blot analysis. As shown in Figure 1 , distinct proteins of different apparent molecular masses were identified by the various rabbit anti-human EP receptor antibodies and perilipin A antibody. We observed a dim protein band of 56 kDa by staining with the anti-EP1 antibody, a 65-kDa band with the anti-EP2 antibody, a 36-kDa band and a 23-kDa band with the anti-EP3 antibody, a 58-kDa band with the anti-EP4 antibody, and a 37-kDa band with the anti-perilipin A antibody. Furthermore, preabsorbing the primary antibodies with the antigens to which they were raised abolished the 56-, 65-, 36-, 58-, and 37-kDa signals (Fig. 1) .
Distribution of Adipocytes or Lipid Droplets in Caprine Cervix in Term Labor
Using ORO staining and IHC analysis of perilipin A, we observed that several clusters of adipocytes appeared among broken muscle fibers in intrapartum cervix at term but no fat cells were observed in nonpregnant and midpregnant cervix. As shown in Figure 2 , d and g, tens to hundreds of fat cells of various sizes presented in each cluster, but there were no blood vessels, nerves, or other connective tissue among the adipocytes. When frozen sections were stained with ORO followed by PGE 2 localization by IHC, we found that the lipid droplets in each cluster of adipocytes among the disrupted stromal scaffold changed into vacuoles owing to the lysing effect of the ethanol (Fig. 3g) , but the form of the small red lipid droplets scattered within the broken and destroyed mesenchymal scaffold and collagen networks and at the basement membrane of the epithelial lining had not always changed under the same condition (Fig. 2, a-c) .
Immunolocalization of PGE 2 -Producing Cells or Tissues in Goat Cervix During Term Labor
In the caprine cervix at term labor, staining of PGE 2 was observed in the overall tissues, for example, serosa (S) (Fig.  3a) , circular and longitudinal muscles (Fig. 3, b and c) , squamous (SQ) or glandular epithelia (GE) (Fig. 3, d and f), blood vessels (Fig. 3e) , and stroma (Fig. 3e ) in addition to adipocytes (Fig. 3g) . In particular, there was strong expression in smooth muscles of blood vessels, glandular tube, and cervical canal, but no positive staining was present in nonpregnant and pregnant cervix.
Cervical Distribution of EP Receptor Proteins in Goat Cervix During Term Labor
IHC staining results showed that in intrapartum caprine cervix, the EP2 subtype protein was detectable in almost all the tissues other than glandular epithelia (Fig. 4, a-e) ; the EP4 subtype protein was strongly expressed in almost all the tissues (Fig. 5, a-g ) other than serosa; the EP1 subtype protein was detected mainly in the canal (Fig. 6a) or glandular (Fig. 6b ) epithelia and arterioles (Fig. 6c) ; and the EP3 subtype protein was weakly expressed only in the stroma (Fig. 7a) , circular muscles (Fig. 7b) , and canal epithelia (Fig. 7c) . Little or no signal of EP2 , EP3, and EP4 in all the cervical tissues was observed during nonpregnancy and pregnancy, but strong expression of EP1 was detected in glandular (Fig. 6g) or canal epithelia (Fig. 6h) during pregnancy. The absence of detectable immunoreactive proteins when the primary antibodies were replaced by nonimmune rabbit serum confirmed the specificity of the method (data not shown).
Expression Level of PTGS2, PTGER2, and PTGER4 mRNA in Goat Cervix During Term Labor
To assess the ability of the cervix to produce PGE 2 and EP as well as the relationship between the expression of PTGS2, PTGER2, and PTGER4 mRNA and the change in localization of PGE 2 and two EPs in intrapartum cervical tissues, we investigated the relative levels of PTGS2, PTGER2, and PTGER4 mRNA using real-time quantitative PCR. Amplification curves without (a, c-h ) hematoxylin (H) counterstaining at parturition. Some small red lipid droplets were observed within the mesenchymal scaffold (a and c) and in the subepithelial stroma (b); two clusters of adipocytes with transparent cytoplasm were localized among the muscle fibers (d) or among the disorganized collagen fibrils (e); some clusters of red lipid droplets were localized among the disorganized collagen fibrils (g) in the cervix at labor; and subcutaneous white adipose tissue in the control group were detected by IHC of perilipin A (f) or stained with ORO (h). Bar ¼ 20 lm (a, b, f,  h), 100 lm (c, d, e) , or 200 lm (g).
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of PTGS2, PTGER2, PTGER4, and ACTB (b-actin) gene RT-PCR product are shown in Figure 8 . The relative mRNA expression levels of PTGS2, PTGER2, and PTGER4 mRNA were significantly higher in intrapartum than nonpregnant and midpregnant cervices (P , 0.01) ( Table 2) , and they were positively correlated with the increase in the number and area of cells and tissues producing PGE 2 as well as the enlargement in the distribution of two EPs in intrapartum cervical tissues.
DISCUSSION
Western Blot Analysis
The four EP receptor antibodies and one perilipin A antibody detected distinct protein bands in the membrane fraction of caprine cervix at labor. However, the observed apparent motilities were different from the theoretical molecular masses: for EP1, 56 kDa instead of 41.8 kDa [27] , for EP2, 65 kDa instead of 39.4 kDa [28] , for EP4, 58 kDa instead of the predicted 53 kDa [29] , and for perilipin A, 37 kDa instead of the predicted 58 kDa [30] . For the EP3 receptor, at least nine cDNA variants were genetically identified that may be encoding eight distinct protein isoforms with molecular weights ranging from 40.5 to 47.3 kDa [31] . However, in intrapartum caprine cervices, only two protein isoforms with the apparent mass of 23 and 36 kDa were identified. The difference between the predicted and apparent molecular masses may be due to posttranslational modification of the receptor proteins such as glycosylation and/or phosphorylation. Moreover, membrane proteins are known to sometimes show anomalous migration behavior in SDS-PAGE [32] . In our research, the dimness of the EP1 band may be a result of the lower level of EP1 receptor protein in the cervix at labor.
Lipid Droplets, Perilipin A, and Adipocytes
It has been shown that there are high lipid concentrations in human fetal membranes throughout gestation [33] , but the role 
LOCALIZATION OF ADIPOCYTE, PGE2, AND ITS RECEPTORS
of lipid droplets in parturition and the regulation of their formation are as yet unclear [34] . Lipid staining with ORO in our study showed numerous lipid droplets in the intrapartum caprine cervix in association with cervical dilation and softening, energy consumption, and relaxation of smooth muscle. Therefore, it is possible that lipid droplets have a potential role in storing energy, mobilizing arachidonic acid, and producing PGE 2 at parturition [35] . It is suggested that the cervical dilation at parturition is an active process.
Several proteins, for example, perilipin, have been found to be functional/structural proteins located on the surfaces of intracellular lipid droplets [36] [37] [38] . However, the role of perilipin in lipid droplet assembly remains unclear. Perilipin is a phosphoprotein that exclusively coats large lipid droplets [39] and has three isoforms. Perilipin A is the most abundant isoform in both adipose and steroidogenic cells, whereas the B and C isoforms occur primarily in adipose and steroidogenic cells, respectively [40 and 41] . It has been demonstrated by IHC that perilipin was immunolocalized to the amnion epithelium and amnion fibroblasts in human fetal membranes, and immunostaining of perilipin in the chorion trophoblasts appeared mainly as a diffuse cytoplasmic pattern [42] . We demonstrated by staining with ORO and immunohistochemistry in cervix that perilipin A is present in the coat of major lipid droplets in adipocytes. On the other hand, in most adipocytes identified in our study, only one lipid droplet exists, with a diameter that could be in the 100-lm range. Because of its large size, the unilocular lipid droplet occupies a majority of the cell volume in adipocytes, and because the lipid droplet contour is defined by the cell's periphery, its shape often appears polyhedral (Fig. 2, d and e) rather than spherical. The size and contour of lipid droplets from adipocytes are in contrast to those of nonadipocyte lipid droplets, which are usually smaller than 1 lm in diameter, generally round, and located in the cytoplasm distant from the cell surface. GU ET AL.
The adipocytes found in our study were usually interspersed or clustered among broken smooth muscle fibers, within disrupted mesenchymal scaffold and collagen networks, and at the basement membrane of the epithelial lining in intrapartum caprine cervix at term; it was also shown that there were no blood vessels, nerves, or other connective tissues among the clusters of adipocytes in uterine cervix as opposed to the connective tissue among the subcutaneous white adipocytes. In our work [43] , adipocytes in electronographs were fortunately discovered to reside in arterioles and venules of intrapartum caprine uterine cervix at term. Presently, it was unclear why or how these adipocytes are mobile. It is possible that the mobility is associated with biochemical dissolution and mechanical rupture of smooth muscle and mesenchyma owing to excess relaxation of the cervix canal and the degradative effect of some enzymes. In sum, the role of adipocytes in the intrapartum caprine cervix merits further study.
PGE 2 and Its Four Receptors
Compared to the constitutive PTGS1 housekeeping-type gene, the inducible PTGS2 isoform has been shown to be specifically up-regulated in intrauterine tissues at the time of human and ovine labor [44] [45] [46] , which is consistent with the change in the relative levels of PTGS2 mRNA in caprine cervix at labor as determined by quantitative PCR in our study. Moreover, it has been well documented that during labor PGE 2 production increases dramatically [9, 47, 48] , which is likewise demonstrated in our study by HIC analysis of PGE 2 of the cervix in which the expressions of PGE 2 at labor increased dramatically. This might therefore indicate that the significant increase in PGE 2 production in intrapartum uterine cervix is associated with increased expression of the rate-limiting enzyme PTGS2 [49] .
Based on the distribution of PGE 2 -producing cells and tissues in intrapartum caprine uterine cervix, we can speculate that adipocytes might be one of the primary sources of PGE 2 causing relaxation of the cervix rather than fibroblasts, macrophages, neutrophils, or monocytes [50] [51] [52] [53] . Moreover, we also found that PGE 2 in intrapartum uterine cervix is also able to be produced or secreted in vascular endothelium, squamous epithelium, glandular epithelium, serosa, mesenchymal cells, and circular and longitudinal smooth muscle. This is in agreement with the observations made by Engelen et al. [54] who found that many of the smooth muscle cells distributed over the outer muscular layer and within the stromal layer in the bovine cervix at parturition have a secretory function. In addition, it is possible that the PGE 2 secreted by the caprine uterine cervix has a paracrine and autocrine function in the cervix itself or in ambient tissues and cells.
Fluorescent PCR quantitation of PTGER2 and PTGER4 mRNA indicates that the levels of the mRNAs are significantly higher in intrapartum than in nonpregnant and midpregnant uterine cervix, which is consistent with the influence of EP2 and EP4 on cervical relaxation during labor across species and with the increase in number and area of cells and tissues producing PGE 2 in the intrapartum cervix. Moreover, we have further shown by IHC of four PGE 2 protein receptors the strong expression of relaxant EP2 and EP4 receptors in the overall tissues of intrapartum caprine cervices, in particular, in circular and longitudinal muscle and vascular smooth muscle, whereas the strong expression of contractile EP1 occurs mainly in blood vessels and canal epithelia during parturition as well as in the canal and glandular epithelia during gestation. The presence of the EP1 receptor in smooth muscle cells of the vascular bed at labor suggests that PGE 2 may induce vasoconstriction during caprine cervical dilation, increasing cervical blood flow during labor, while the strong expression of EP1 in smooth muscle cells of glandular epithelium during gestation could indicate that PGE 2 has a role in the formation of the cervical mucus plug. In addition, the absence or a decrease in caprine cervical of EP3 during parturition is also consistent with parturient cervical dilation. The different expression of the four EP receptors in smooth muscle cells of the vascular bed points to a more complex control of the vessel tone. In addition, the differential changes between cervical smooth muscle and canal epithelia for the same PG receptor further indicates the complexity of PG function at the receptor level. These changes therefore imply that the action of PGE 2 from a variety of cells in caprine cervix is mediated through its relaxant or contractile receptors from various tissues during different stages.
In summary, differential expression of EP subtypes in relation to labor exists within and between circular and longitudinal muscle, vascular smooth muscle, and canal epithelia. Increases in the abundance of EP2 and EP4 to regulate relaxation together with increased PG production from uterine cervical smooth muscles may lead to the induction of cervical relaxation during labor.
